A new geranylated isoflavone, 8-C-geranyl-7-O-methylbiochanin A (1), together with two known isoflavones, olibergin B (2) and biochanin A (3), and a known rotenoid, dehydrodeguelin (4) were isolated from the roots of Dalbergia paniculata. The structures of 1-4 were established by spectroscopic techniques including 1D and 2D NMR methods.
Dalbergia paniculata, a tree yellowish white in color, is widely distributed throughout Southern and Central India [2] . Previous studies of this plant resulted in the isolation of several isoflavonoids [5] . In our continuous search for polyphenolic constituents of Indian medicinal plants, we examined the roots of this species and report here a new C-geranylated isoflavone, characterized as 8-C-geranyl-7-O-methylbiochanin A (1), besides two known isoflavones, olibergin B (2) and biochanin A (3), and a known rotenoid, dehydrodeguelin (4 
which showed 25 signals, sorted by the DEPT spectrum into five CH 3 , three CH 2 , six CH (including two signals of the four carbons of the AA′BB′ system) and eleven quaternary carbons. The UV absorption maxima at 265 and 338 (sh) nm, and the signals at δ H 7.90 (1H, s) assignable to H-2 and δ C 152.8 assignable to C-2 in the 1 H and 13 C NMR spectra, respectively, were suggestive of an isoflavone type skeleton [6] [7] [8] . Absence of any shift on addition of NaOAc indicated the absence of a hydroxyl group at C-7, and the bathochromic shift of 11 nm observed after addition of AlCl 3 and a downfield 1 H NMR signal at δ 12.93 in 1, suggested the presence of a chelated hydroxyl group at C-5.
Natural Product Communications Vol. 2 (11) 2007
Khalivulla et al.
The
1 H NMR spectrum of 1 showed two sets of ortho-coupled doublets (J = 8.7 Hz) at δ 7.46 and 6.96, integrating for two protons each, which were assigned to the 2′, 6′ and 3′, 5′ protons, respectively, of a p-substituted ring B. Two sharp three-proton singlets at δ 3.89 and 3.83 could be attributed to two methoxyl groups in 1. The methoxyl group at δ 3.89 was placed at C-7 as it showed 3 J correlation with the carbon at δ 162.8 in its HMBC spectrum and a strong NOE correlation with H-6 (δ 6.40) in its NOESY spectrum. Another methoxyl group at δ 3.83 was placed at C-4′ as it showed 3 J correlation with the carbon at δ 159.6 in the HMBC spectrum and two strong NOE correlations with H-3′ and 5′ (δ 6.96) in the NOESY spectrum (Figure 1 ). The lone aromatic proton singlet at δ 6.40 was assigned to H-6, as it showed HMBC correlations with C-5 (δ 161.0) and C-8 (δ 105.6), and NOE correlation with the methoxyl protons (δ 3.89) at C-7. The 1 H NMR spectrum of 1 further showed three olefinic methyl singlets (δ 1.56, 1.62, 1.78), two multiplet methylene signals (δ 1.96, 2.05), a doublet methylene signal (δ 3.41) and two triplet vinyl proton signals (δ 5.04, 5.16), assigned to a C-geranyl moiety [9] . The geranyl moiety was placed at C-8, as the geranyl methylene protons at C-1′′ showed 2 J correlation with C-8 (δ 105.6) and 3 J correlations with C-7 (δ 162.8) and C-9 (δ 154.5) in the HMBC spectrum. The NOE correlations observed between H 2 -1′′ (δ 3.41) and 7-OCH 3 (δ 3.89), unambiguously confirms the presence of a geranyl moiety at the C-8 position. On the basis of the foregoing spectral studies, the structure of 1 was elucidated as 8-C-geranyl-7-O-methylbiochanin A. 6 and Me 2 CO-d 6 + DMSO-d 6 using tetramethylsilane (TMS) as an internal standard. COSY, HSQC, HMBC and NOESY (with 500 ms mixing time) spectra were recorded using standard pulse sequences. The ESI-MS was recorded on a CEC-21-110B double focusing mass spectrometer. The EIMS was obtained on a Nermag R10-10 mass spectrometer at 70 eV by direct inlet probe. The positive FABMS was recorded on a VG AUTOSPEC-M mass spectrometer in MNBA matrix. The ESITOFMS was recorded on a API Q-STAR PULSA of Applied Bio-system. CC was carried out on silica gel (Acme) finer than 200 mesh (0.08 mm).
Plant material:
The roots of Dalbergia paniculata were collected from Mamandur forest, Andhra Pradesh, South India in December 2005. A voucher specimen (DG 022) has been deposited in the Herbarium of the Department of Botany, Sri Venkateswara University, Tirupati, India.
Extraction and isolation:
The shade dried and powdered roots of D. paniculata (3.5 kg) were sequentially extracted with n-hexane, Me 2 CO and MeOH. The n-hexane extract, on purification over a Si gel column using n-hexane-EtOAc (7:3) as eluent yielded 3 (11 mg). The Me 2 CO and MeOH extracts were found to be similar on PC and TLC and hence they were combined. The combined extracts, on purification over a Si gel column employing n-hexane-EtOAc step gradients (8:2, 6:4 and 1:1), afforded 1 (12 mg), 2 (14 mg) and 4 (9 mg), respectively.
8-C-Geranyl-7-O-methylbiochanin A (1)
Viscous oil. 
